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(54) CONDUCTIVE TRANSFER BELT 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a conductive transfer belt which can keep 
recoverability in the case of stretching a belt and by which permanent elongation is little and 
positional deviation hardly occurs in the case of long term use. 

SOLUTION: As to this conductive transfer belt formed by having a conductive intermediate 
layer on a conductive elastic body layer and transferring an image formed on an image carrier to 
a medium to be transferred, at least one layer of a conductive reinforcement layer incorporating 
any one kind of a urethane resin, a urea resin and a urethane-and~urea resin in the conductive 
intermediate layer as a main base material is provided. 
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CLAIMS 

[Claim(s)] 

[Claim 1] The conductive imprint belt with which it is the conductive imprint belt 
which imprints the picture which comes to have a conductive interlayer and was 
formed on the picture support on the conductive elastic body layer to a transfered 
medium, and this conductive interlayer has further at least the conductive 
reinforcement layer which comes to contain any one sort of a urethane resin, an urea 
resin, and the urethane urea resin as a main base material, and is characterized by the 
bird clapper. 

[Claim 2] The conductive imprint belt according to claim 1 with which the 
aforementioned conductive reinforcement layer contains an urethane urea resin as a 
main base material, and is characterized by the bird clapper. 

[Claim 3] 100% tensile stress of the resin contained as a main base material in the 
aforementioned conductive elastic body layer — 20 - 200 kgf/cm2 it is — 100% 
tensile stress of the resin which elongation is 200 - 800%, and is contained as a main 
base material in the aforementioned conductive reinforcement layer Are larger than 
100% tensile stress of the resin contained as a main base material in the 
aforementioned conductive elastic body layer. The conductive imprint belt according 
to claim 1 or 2 with which elongation of the resin contained as a main base material in 
the aforementioned conductive reinforcement layer is characterized by being smaller 
than the elongation of the resin contained as a main base material in the 
aforementioned conductive elastic body layer. 

[Claim 4] A conductive imprint belt given in any 1 term to the claims 1-3 to which the 
aforementioned conductive reinforcement layer is characterized by having 
30-300-micrometer thickness. 
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[Claim 5] A conductive imprint belt given in any 1 term to the claims 1-4 further 
characterized by having the conductive protective layer which consists of a 
fluororesin or a fluororesin content paint at the maximum surface of a conductive 
imprint belt. 

[Claim 6] The conductive imprint belt according to claim 5 with which thickness of the 
aforementioned conductive protective layer is characterized by being thinner than the 
aforementioned conductive interlayer s thickness. 

[Claim 7] A conductive imprint belt given in any 1 term to the claims 1-6 to which the 
resistance of a conductive elastic body layer is characterized by being 105-1013 
ohm-cm. 

[Claim 8] A conductive imprint belt given in any 1 term to the claims 1-7 to which the 
resistance of each class is highly characterized by the bird clapper in order of a 
conductive elastic body layer, a conductive interlayer, and a conductive protective 
layer. 

[Claim 9] A conductive imprint belt given in any 1 term to the claims 1-8 
characterized by the layer which has conductivity among the layers which constitute 
the aforementioned conductive imprint belt containing a kind of inorganic conductivity 
material or organic conductivity material at least as conductive grant matter. 
[Claim 10] The conductive imprint belt according to claim 9 with which the 
aforementioned inorganic conductivity material is characterized by being conductive 
carbon black or a conductive metallic oxide. 

[Claim 11] The conductive imprint belt according to claim 9 with which the 
aforementioned organic conductivity material is characterized by being ion 
conductivity add-in material. 

DETAILED DESCRIPTION 

[Detailed Description of the Invention] 
[0001] 

[The technical field to which invention belongs] this invention is used for image 
formation equipments, such as a color copying machine of the belt imprint method 
which is made to imprint the toner image especially formed on the picture support on 
a transfered medium about the conductive imprint belt used for the image formation 
equipment of an electrophotography method, and obtains an image formation object, a 
printer, and facsimile, and carries out conductive imprint belt Seki. 
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[0002] 

[Description of the Prior Art] In recent years, the colorization demand of a document 
increases further and the demand to the high-speed high-definition output of a color 
document has been increasing especially. On the other hand, the tandem-die color 
picture formation equipment which has the image formation unit of two or more 
electrophotography methods is expected as a means to realize high-speed output and 
high definition simultaneously. 

[0003] Drawing 2 is the outline cross section showing the composition of tandem-die 
color picture formation equipment. Among drawing 2 , 11Y, 11M, 11C, and 1 1 K are 
electrophotography image formation units which form yellow, a Magenta, cyanogen, 
and the color toner image of black, respectively, and are allotted in series to the 
travelling direction of the endless-like imprint belt 19 in the order whose 
electrophotography image formation units are 1 1 Y, 1 1 M, 1 1 C, and 1 1 K. Moreover, the 
imprint belt 19 has inserted in between the electrophotography photo conductors 12Y, 
12M, 12C, and 12K of each electrophotography image formation units 11Y, 11M, 1 1 C, 
and 1 1K, and the imprint rollers 16Y, 16M, 16C, and 16K which counter it and are 
arranged. And the imprint belt 19 runs in the direction of 1 1K from electrophotography 
image formation unit 1 1 Y. 

[0004] Here, operation of the imprint by the imprint belt 1 9 is explained. 
Electrophotography photo conductor 12of image formation unit 1 1 Y Y It rotates in the 
same direction with the same linear velocity as advance of the imprint belt 1 9 
(right-handed rotation in drawing 1 ). to the circumference For example, electrification 
means 13Y, such as an electrification film of a scorotron method, and an 
electrification roll, Picture write-in unit 14Y, such as a semiconductor laser scanning 
method, yellow toner-development means 15Y, such as 2 component methods, and 
cleaning means 17Y using the blade which consists of material, such as urethane, are 
arranged in order along with the hand of cut of electrophotography photo conductor 
12Y. Of electrification means 13Y, after the whole surface is charged uniformly, it is 
image Mr. exposed by picture write-in unit 14Y, and as for the front face of 
electrophotography photo conductor 12Y, an electrostatic latent image is formed. 
This electrostatic latent image is developed by yellow toner-development means 15Y, 
and turns into a yellow toner image. The imprint belt 19 is conveyance ****** to the 
imprint position after it was initialized with the electrification brush, and transfered 
media, such as paper and an OHP film, were supplied from the feed means 20 from the 
form cassette which is not illustrated, and were electrified with th adsorption roller 
21 from it and the imprint belt 19 carried out electrostatic adsorption. The fixing 
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means which is imprinted on a transferee! medium with imprint roller 16Y and the 
imprint belt 19, and is not illustrated is fixed to the yellow toner image formed in the 
front face of electrophotography photo conductor 1 2Y. The toner which remained on 
the imprint belt 19 is recovered by the cleaning meanses 24, such as a blade and a 
brush. After an imprint, after the toner which remained on electrophotography photo 
conductor 12Y is scratched by cleaning means 17Y, it is again charged by 
electrification means 13Y for the following image formation cycle. 
[0005] With this equipment that performs multicolor color picture formation, by each 
electrophotography image formation units 1 1Y and 11M, IIC, and the timing in 
consideration of the gap of the relative position of 11K, the same image formation 
process as the above is performed also in electrophotography image formation unit 
1 1M, 11 C, and UK, and the full color toner image of four colors is formed on a 
transfered medium. 

[0006] It is in the imprint belt used for such tandem-die color picture formation 
equipment in the resistor belt using material with large electric resistance, and the 
conductive belt using a conductive material. To resistance changing with 
environmental variation and a resistor belt lacking in stability and maintenance nature, 
by the conductive belt, an environmental dependency is small, a charge is held stably, 
and there is an advantage that there is little accumulation of the charge in repeat use, 
and adsorption of a form can perform certain and highly precise form conveyance and 
an imprint. For this reason, if the stability as a high-speed long lasting printer is 
thought as important, it is desirable to use the conductive belt using a conductive 
material. 

[0007] In the full color copying machine by the xerography, the toner image on a photo 
conductor is once imprinted on a middle imprint object. In the intermediate-field 
imprint method which imprinted the toner picture which the yellow formed on this 
middle imprint object, a Magenta, cyanogen, and black piled up on the transfered 
medium The examples including the conductive belt currently used as a middle imprint 
object which used the conductive belt for the imprint are known conventionally. 
[0008] For example, the resin belt which formed the material into which conductive 
carbon black was distributed to resins, such as a polyimide and a polycarbonate, and 
they were infiltrated in the shape of a film by centrifugal molding, extrusion molding, 
calender fabrication of a polyvinylidene fluoride (PVdF), and the solvent casting 
method is known. These resin belts are conductive belts set up so that a volume 
resistivity might be set to 109-1 01 2-ohmcm and surface electrical resistance might 
set it 1010-1014ohm and ** grade. However, when passing through between the 
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contacting imprint rollers since elasticity is missing although these conductive resin 
belts have belt rigidity and there are little fall of belt speed and change, it is easy to 
produce a partial float state and a partial crevice, and it is easy to generate a poor 
imprint and a white omission, and there is a problem that the edge guide for preventing 
belt meandering needs to be set up. Moreover, since belt meandering is produced from 
change of the circumference even if the belt elongation by thermal expansion or 
moisture absorption arises several [ only ]%, edge reinforcement of a rib etc. is needed 
and it is acting sensitively by temperature humidity. Furthermore, partial scaling and 
partial degradation, and hydrolysis arise by the ozone generated at the time of a form 
imprint and exfoliation, the fall of belt intensity and attenuation of surface electrical 
resistance take place according to moisture absorption, and it has the problem that 
suppression of the degradation speed by the increase in the imprint current towards 
prolonged use and prolonged improvement in the speed becomes difficult. 
[0009] The elastic body belt which added the conductive carbon black metallurgy 
group oxide, the carbon fiber, etc. into olefin rubber material, such as a silicone, 
acrylonitrile-butadiene rubber (NBR), H-NBR, chloroprene rubber (CR), urethane, and 
ethylene-propylene-diene ternary polymerization object (EPDM), and gave desired 
electric resistance to them on the other hand is known. However, by these conductive 
elastic body belts, although there is rubber elasticity, since it lacked in the rigidity 
over fixed tension, the permanent set of rubber itself was produced, on the occasion 
of the imprint of a color picture, position gap of a transfer picture became large 
gradually, REJISUTERESHON, such as image dotage, generating of BURA, and a color 
gap, got worse, and it had the trouble that recoverability was lost. Moreover, there was 
also a trouble that the point constructing a bridge and the conductive chain resulting 
from the permanent set of rubber itself or ozone degradation were cut in pieces, and 
electric resistance rose. Although reinforcing a conductive elastic body belt with 
polymer alloy-ization with strengthening fiber and methacrylic-acid zinc, such as 
Kevlar fiber, and a polyester fiber, a glass fiber, is also proposed in order to solve the 
problem of such a shortage of rigidity, and a permanent set In this reinforcement 
elastic body belt, although the permanent set could be suppressed, it was greatly 
dependent on the size of the core material to be used, or how to wind, 
REJISUTERESHON of belt meandering, winding-pitch-like contraction [ growth ], or a 
longitudinal direction became large, and it had the fault of producing an anisotropy in a 
longitudinal direction and lengthwise. 

[0010] The conductive belt which is satisfied [ with single material ] of the elasticity 
for maintaining belt speed and rigid both is not obtained as above-mentioned. 
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Moreover, also by condensation, and the maldistribution or forming nonuniformity of 
the conductive filler to be used, a poor imprint, such as a white omission on a picture, 
a flake, and sunspot generating, becomes easy to take place, and the homogeneity of 
the distributed state of the conductive filler to be used is also required under the 
demand of high-definitjon-izing. Therefore, the improvement of the conductive imprint 
belting which filled all of such demand characteristics with the monolayer, and the 
processing method is difficult. 

[0011] Then, the conductive imprint belt of 3 lamination which consists of the rubber 
layer of inside resistance, a dielectric layer, and a surface is proposed by 
JP,7-295391,A. These suppress the ablation electric discharge at the time of a form 
dissociating from an imprint belt, and prevent disorder of a picture. However, it is not 
designed so that both elasticity and rigidity may be satisfied, but the poor imprint 
resulting from deformation of a belt, degradation, and a permanent set can fully be 
prevented, and it is ****** [0012]. 

[Problem(s) to be Solved by the Invention] this invention is made in view of the 
above-mentioned fact, and the 1st purpose of this invention can hold the 
recoverability at the time of belt firm bridging, and is to offer the conductive imprint 
belt in which a permanent set cannot carry out a position gap easily few in prolonged 
use. The 2nd purpose of this invention is to offer the conductive imprint belt which 
stops the gap and thickness between the homogeneity of electric resistance, and a 
transfer roller, and is excellent in the homogeneity of contact resistance. The 3rd 
purpose of this invention suppresses change of belt speed, and is to offer the 
conductive belt of high intensity with little aging. The 4th purpose of this invention is 
to offer the conductive belt which can be manufactured by the simple method. 
[0013] 

[Means for Solving the Problem] As a result of inquiring wholeheartedly, an artificer 
etc. gets the idea of aiming at coexistence with rigidity and elasticity by separating a 
function for each class from the laminating belt containing the reinforcement layer and 
the elastic layer as multilayer composition, and came to complete this invention. 
[0014] That is, this invention is a conductive imprint belt which imprints the picture 
which comes to have a conductive interlayer and was formed on the picture support 
on the conductive elastic body layer to a transfered medium, and is a conductive 
imprint belt which this conductive interlayer has further at least the conductive 
reinforcement layer which comes to contain any one sort of a urethane resin, an urea 
resin, and the urethane urea resin as a main base material, and is characterized by the 
bird clapper. Even if it uses it for a long time, holding belt flexibility by adjusting 
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adjusting so that they may be made to contain 65 to 95%, using these as an average 
percentage, or by choosing the polyether of the polymer of a base resin, and the 
structure of polyester combination especially when the aforementioned conductive 
reinforcement layer consists of urethane urea resins which have both urethane bond 
and urea combination in a molecule, it is desirable at the point which can be adjusted 
to intensity with few permanent sets. In this invention, the meandering prevention by 
elasticity is having made prevention of the permanent set by rigidity perform in a 
conductive reinforcement layer, and having divided the function into the conductive 
elastic layer at each class, and coexistence of elasticity and rigidity was attained. That 
is, stopped the modulus low, the recoverability at the time of belt firm bridging was 
made to hold, and the whole belt is reinforced with the conductive elastic layer by 
using the elastomer or resin of high Young's modulus in the conductive reinforcement 
layer. Thereby, due to the state where the 3kg - about 20kg [/mm ] belt tension was 
constructed, there is little aging, such as belt intensity, elongation, an elastic modulus, 
and Youngs modulus, and it ends, and the problem of the belt deformation in the 
pulley section, generating of a peculiarity, belt position gap, and jumping cannot 
produce prolonged use ****** easily, either. The permanent set of the hard segment 
of each class is eased between the layers from which an elastic modulus differs, even 
if this adds a tension, it holds the recoverability, and it is considered for working in the 
direction which suppresses a permanent set. In addition, adjustment of the belt 
intensity doubled with desired mechanical strength by the conductive reinforcement 
layer can be attained, and the use range of the material of a conductive elastic body 
layer can also be extended. 

[0015] 100% tensile stress of the resin contained as a main base material in the 
conductive elastic body layer of the conductive imprint belt of this invention — 20 - 
200 kgf/cm2 it is — 100% tensile stress of the resin which elongation is 200 - 800%, 
and is contained as a main base material in the aforementioned conductive 
reinforcement layer It is desirable that it is larger than 1 00% tensile stress of the resin 
contained as a main base material in the aforementioned conductive elastic body layer, 
and is smaller than the elongation of the resin which the elongation of the resin 
contained as a main base material in the aforementioned conductive reinforcement 
layer contains as a main base material in the aforementioned conductive elastic body 
layer. It can respond to both the belt speed change by the permanent set, suppression 
of the fall, and maintenance of initial belt tension by having enlarged tensile strength 
100% as it died in the upper layer, and having made elongation small. 
[0016] It is desirable to prepare the conductive protective layer which turns into 
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further the maximum surface of the conductive imprint belt of this invention from the 
paint containing a fluororesin or a fluororesin. By preparing such a protective layer in a 
front face, the belt stain resistance by the toner or paper powder can be made to be 
able to mitigate, and blade cleaning nature can be raised. 
[0017] In the conductive imprint belt of this invention, it is desirable that the 
aforementioned conductive reinforcement layer has 30-300-micrometer thickness, 
and it is more desirable that it is thinner than the thickness of the conductive 
interlayer in whom the thickness of the aforementioned conductive protective layer 
contains this conductive reinforcement layer. Although the conductive imprint belt of 
this invention suppresses the belt deformation at the time of rotation by the 
aforementioned conductive elastic body layer, prepares the conductive interlayer who 
contains a conductive reinforcement layer in the upper layer from this and lessens the 
permanent set in fatigue and permanent deformation at the time of a belt rest, by 
lessening coating thickness, it can prevent the crack of a management and can give 
flexibility required for an imprint belt as it dies in the upper layer. Moreover, 
adjustment of the surface roughness using the leveling nature of a paint film is also 
enabled by carrying out the laminating of a conductive interlayer or the conductive 
protective layer to the upper layer of a conductive elastic layer uniformly. 
[0018] In order of a ****** elastic body layer, a conductive interlayer, and a 
conductive protective layer, the resistance of each class of the conductive imprint 
belt of this invention has a desirable bird clapper, and it is highly desirable that the 
resistance of a conductive elastic body layer is in the range of I05 - 1013 ohm-cm. By 
carrying out the laminating of the layer from which resistance differs, resistance can 
be adjusted easily, as the whole belt, there is little variation in resistance and change 
of resistance by environmental variation can be suppressed. Burden voltage of each 
class itself can be lessened by this, and pinhole leak can be prevented. Moreover, 
finally the surface electrical resistance of about 101 1-1013 ohm-cm required for a 
belt imprint and the volume resistivity of about 108-1014 ohm-Cm can be obtained by 
designing the resistance of the conductive elastic body layer of the lowest layer so 
that the resistance of each class may become gradually high from a lower layer as a 
range of I05 - 1013 ohm-cm. 

[0019] Addition of these conductivity grant matter performs adjustment of the 
electric resistance of each class of a conductive imprint belt, the layer which has 
conductivity among the layers which constitute the aforementioned conductive 
imprint belt contains a kind of inorganic conductivity material or organic conductivity 
material at least as conductive grant matter — desirable — as an inorganic 
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conductivity material — conductive carbon black or conductive metal oxidization — a 
snout is desirable and ion conductivity add-in material, such as various quarternary 
ammonium salt and alkali metal, is desirable as an organic conductivity material 
[0020] 

[Embodiments of the Invention] Hereafter, the conductive belt of this invention is 

further explained to a detail. 

[0021] [Structure of a conductive imprint belt] 

[0022] Drawing 1 is the outline cross section showing an example of the composition 
of the conductive imprint belt of this invention. The conductive interlayer whose 102 
101 is a conductive elastic layer and is a conductive reinforcement layer here, and 103 
are conductive protective layers. The conductive imprint belt of this invention is 
formed in the shape of an endless belt, carries out the conductive elastic layer 101 
inside, and is laid by the conveyance roller. 

[0023] the conductive imprint belt of this invention — the conductive elastic body 
layer 101 — low — it comes to contain any one sort of a urethane resin, an urea resin, 
and the urethane urea resin in the conductive reinforcement layer 102 as a main base 
material using a conductive modulus elastic body material — high — the feature is in 
the point using the modulus charge of conductive reinforcing materials, and a 
permanent set and belt rigidity can be held by this composition 

[0024] In the example of drawing 1 , although the conductive interlayer is constituted 
from a conductive reinforcement layer monostromatic, a conductive reinforcement 
layer may not be restricted to a monostromatic, but the two or more layers 
conductive reinforcement layer of different intensity may be prepared. Moreover, it is 
not necessary to prepare a conductive protective layer depending on the physical 
properties of a conductive interlayer's best layer. Moreover, rear-face processing of 
processing with a crimp eye and a gear tooth etc. which gives irregularity all over a 
rear face may be given so that a belt may not race and move in a zigzag direction, and 
you may give edge processing of giving irregularity to a rear-face edge to the belt 
inside side in contact with a conveyance roller. 
[0025] [Material of each class] 

(Conductive elastic layer) As a main base material of the conductive elastic layer of 
this invention, silicone rubber, NBR, H-NBR, CR, EPDM, polyurethane rubber, etc. are 
used. 

[0026] (Conductive reinforcement layer) As a main base material of the conductive 
reinforcement layer of this invention, although either a urethane resin, an urea resin 
and an urethane urea resin are used, the urethane urea resin to which adjustment of 
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stiffness is an easy point and has a urethane bond (1NHC001) and urea combination 
(1NHCONH1) in a molecule is desirable. Such an urethane urea resin blends the 
catalyst other than an isocyanate compound and a polyamine compound with a polyol 
at least and is manufactured. Polyether BORIORU which is the copolymerization 
object of the polyether polyol, the polyester polyol, and both who have a polyol at the 
end and have the poly hydroxy! at the end as a polyol is raised. Moreover, general 
polyols, such as a polyol prepolymer which is made to carry out the polymerization of 
the ethylene nature unsaturation monomer, and is obtained in polyolefine polyols, such 
as a polybutadiene polyol, and a polyisoprene polyol, a polyethylene polyol, and a 
polyol, can be used, moreover — as the poly isocyanate compound — toluene 
diisocyanate (TDI) and poor quality — it is used, the mixture of the alicyclic poly 
isocyanates of the aliphatic isocyanate of TDI, 4, and 4 1 diphenylmethane 
diisocyanate (MDI), poor quality MDI, isophorone diisocyanate, the various 
denaturation MDI, and carbon numbers 2-18, and carbon numbers 4-15, and these 
poly isocyanates, a denaturation object, for example, the prepolymer which is made to 
react with polyols or diamines partially, and is obtained, etc. 

[0027] Generally as a catalyst, tertiary amine, such as the alkoxide and phenoxide of 
organometallic compounds, such as butyl tin laurate, octyl zinc, and sodium acetate, 
alkali metal, and alkaline earth metal, for example, a triethylamine, a triethyl diamine, N 
1 methyl morpholine, and dimethylamino methyl phenol, quarternary ammonium salt, 
imidazole derivatives, nickel acetyl acetate, diacetyl acetonate nickel, etc. are 
mentioned. 

[0028] As for the average percentage of a urethane bond and urea combination, 5:95 
to 95:5 is desirable, and it is 30:70-70:30 more preferably, and the loadings of a polyol 
and an isocyanate etc. can adjust a urethane bond, and the loadings of a polyamine 
compound and an isocyanate etc. can adjust urea combination, namely, a polyol, an 
isocyanate, and polyamine combination — the average percentage of the urethane 
bond in the urethane urea resin obtained and urea combination can be adjusted by 
selecting the loadings of a snout It is desirable reaction sex ratio:0.95-1.25 and to 
adjust and carry out a joint use bridge to 1.03-1.07 preferably especially, using 
diisocyanate as a curing agent of a polyol or a diamine component. As opposed to the 
urethane urea-resin 100 weight section The ion conductivity matter of 0.001 - 5 
weight section, Esp cially, it can consider as 0.01 - 2 weight section, and can adjust to 
the electric resistance 104 of a conductive reinforcement layer - 1012 ohm-cm by 
this, moreover, the urethane urea-resin 100 weight section — receiving — 
combination 0.01 of conductive carbon black - 50 weight sections — it is preferably 
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made 0.1 - 20 weight section, and conductive-layer surface electrical resistance is 
lowered, it is uniform and the stable electric resistance with little variation within a 
field can be given 

[0029] These reinforcement layer can be prepared by applying the above-mentioned 
material with a DIP coat, a spray coat, electrostatic coating, a roll coat, etc. 
[0030] (Conductive matter) A well-known inorganic conductivity material or an 
organic conductivity material can be used especially for the conductive matter 
blended into the layer which has conductivity among the composition of the 
conductive imprint belt of this invention, without being limited. As an inorganic 
conductivity material, electrolytes, such as conductive metallic oxides, such as 
well-known conductive carbon black, such as KETCHIEN black, furnace black, and 
acetylene black, a zinc oxide, a potassium titanate, antimony dope titanium oxide, tin 
oxide, and graphite, LiCI04, LiCF3 S03, NaC 104, LiAsF6, LiBF4, NaSCN, KSCN, a 
metal salt of NaC1 grade or various quarternary ammonium salt, and phosphate, are 
mentioned. As an organic conductivity material, lauryl trimethylammonium, stearyl 
trimethylammonium, Alcoholic denaturation fatty-acid salts, such as octadecyl 
trimethylammonium and dodecyl trimethylammonium, A perchlorate, a haloid salt, 
borofluoric-acid acid chloride, a sulfate, a sulfonate, The cation nature surfactant 
which are quarternary ammonium salt, such as an ETOSARUFETO salt An aliphatic 
sulfonic-acid and higher-alcohol sulfate salt, a higher-alcohol ethyleneoxide addition 
sulfate salt, Anionic surface active agents, such as higher-alcohol phosphate and 
higher-alcohol ethyleneoxide addition phosphate, Antistatic agents, such as nonionic 
surfactants, such as amphoteric surface active agents, such as various betaines, a 
higher-alcohol ethyleneoxide, polyethylene glycol fatty acid ester, and 
polyhydric-alcohol fatty acid ester, are mentioned, in a conductive reinforcement 
layer, although the ion conductivity matter is added with conductive carbon black, the 
ion conductivity matter is independent — or you may use together Especially in this 
invention, the combination in the case of using 0.1 - 50 weight section, and mixing and 
dissolving the ionicity electrolytes 0.001, such as alkyl ammonium salt, KETCHIEN 
black, a lithium perchlorate and furnace black, and a sodium perchlorate, acetylene 
black, - weight %, and conductive carbon black at a polyol, a diamine, etc. is desirable. 
In a conductive reinforcement layer, the ion conductivity matter can carry out the 
mixed dissolution uniformly serially into the diamine which is a raw material, or a polyol, 
and conductive carbon black is distributed uniformly. 

[0031] (Conductive protective layer) The material of the conductive protective layer 
of this invention If the purpose of improvement in the stability over reduction of 
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frictional resistance and the environment of an electrical property and the remains 
toner cleaning nature by surface roughness reduction can be attained Although not 
limited especially, the copolymer of a polytetrafluoroethylene (PTFE), a 
tetrafluoroethylene, and the perfluoroalkylvinyl ether (PFA), The paint which dissolved 
and distributed fluororesin system polymer, such as PVdF, at the emulsion and 
organic solvent of an alcoholic fusibility nylon system, a silicone resin system, a silane 
coupler, and a urethane-resin system can be used. These protective layers can be 
prepared by applying the above-mentioned paint with a DIP coat, a spray coat, 

lectrostatic coating, a roll coat, etc. Furthermore, a mold-release characteristic, 
conductivity, abrasion resistance, and surface cleaning nature are improvable by 
giving surface treatment or polish to a protective layer. 
[0032] (The physical properties and thickness of each class) 

(1) The resin which is extended with a tensile stress and contained as a main base 
material in a conductive elastic body layer 100% tensile stress the resin which it is 
suitable that 20 - 200 kgf/cm2 and elongation are 200 - 800%, and it contains as a 
main base material in a conductive reinforcement layer It is desirable that it is larger 
than 100% tensile stress of the resin which tensile stress contains as a main base 
material in a conductive elastic body layer 100%, and is smaller than the elongation of 
the resin which elongation contains as a main base material in a conductive elastic 
body layer. Adjustment of 100% tensile strength and elongation is performed by making 
the crosslinking density and composition of the resin used as a main base material 
change. 

[0033] (2) The resistance of each class of the conductive imprint belt of a resistance 
this invention is the point which can lessen resistance nonuniformity, and its bird 
clapper is highly desirable in order of a conductive elastic body layer, a conductive 
interlayer, and a conductive protective layer. Specifically, 105 - 1013 ohm-cm and a 
conductive interlayer make a conductive elastic layer higher than this, and in order to 
adjust so that it may become 1012 - 1014 ohm-cm still more highly, and to hold the 
isolation voltage at the time of high-voltage impression, as for 109 - 101 1 ohm-cm 
and a conductive protective layer, it is desirable [ a layer ] to perform thickness 
adjustment so that it may become about 1010-1012 ohm-cm about the whole. 
[0034] (3) In the conductive imprint belt of a thickness this invention, it is desirable 
that the aforementioned conductive reinforcement layer has 30-100-micrometer 
thickness, and it is more desirable that it is thinner than the thickness of the 
conductiv int rlayer in whom the thickness of the aforementioned conductive 
protective layer contains this conductive reinforcement layer. Specifically, it is 
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desirable fabrication and to carry out coating so that 30-300 micrometers of 
thickness of 30-100 micrometers and a conductive protective layer may be more 
preferably set [ the thickness of a conductive elastic body layer ] to about 1-30 
micrometers by the thickness of 100-3000 micrometers and a conductive 
reinforcement layer. If the thickness of a conductive reinforcement layer is set to 300 
micrometers or more, belt rigidity will become high too much, the big belt firm-bridging 
force is needed, and it becomes easy to generate a permanent set. If the thickness of 
a conductive protective layer is set to 30 micrometers or more, surface rigidity will 
also become high and it will be easy to generate a surface crack, and surface leveling 
nature becomes bad, and maintenance of smooth nature becomes difficult. If the 
thickness of a conductive elastic body layer is also set to 3000 micrometers or more, 
the configuration flattery nature when adding a belt tension will be lost, and it is easy 
to move in a zigzag direction by belt driving torque becoming large, and becomes easy 
to generate the peculiarity in the pulley section. 

[0035] Since regulation of the property doubled with the demand function can be 
performed, even if not only the imprint belt of a form conveyance imprint belt method 
but the adaptation to the imprint belt of a color picture intermediate-field imprint 
(IBT) method etc. becomes possible and it uses it for a long period of time, the 
conductive imprint belt of this invention has little aging of electric resistance, is 
excellent in homogeneity, and its belt intensity is large and it can be used also as a 
middle imprint belt with few permanent sets. 
[0036] 

[Example] Hereafter, although an example explains this invention concretely, this 
invention is not restricted to the following example. 
[0037] (Example 1) 

[Formation of a conductive elastic layer] The following vulcanized-rubber combination 
was performed by having made chloro brain trust rubber (CR) into the main base 
material, and compounds other than carbon black were kneaded using the 25I. kneader. 
Carbon black was added to the kneading object and it kneaded further by the Banbury 
mixer. Surface polish was carried out to Rz =8micrometer by chemical polishing after 
extrusion molding, and the elastic body endless belt with the thickness of 530 
micrometers, a bore [ of 105mm ], and a width of face of 330mm was obtained. The 
electric resistance at the time of DC500V seal of approval is 7.8. It was 1 
og-omega-cm. 100% tensile stress is 55 kg/cm2. The permanent set was 4.6%. 
CR 100 weight sections stearin acid 1 weight section zinc oxide 5 weight sections 
HAF carbon (the Degussa AG make, tradename:FW200) 20 weight sections KETCHIEN 
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black EC (the Mitsubishi Chemical make, tradename:EC600) 5 weight sections sulfur 2 
weight sections vulcanization accelerator (Ouchi Shinko Chemical industrial company 
make, tradename:Nocceler NS) 1 weight section amine system antioxidant (Ouchi 
Shinko Chemical industrial company make, tradename:AD) 2 weight sections [0038] 
[Formation of a conductive reinforcement layer] Next, the reactant mixed liquor of an 
urethane denaturation urea resin was produced by the following combination, the 
spray application of the combination liquid was carried out at the above-mentioned 
elastic body endless belt, and the conductive reinforcement layer of 35 micrometers 
of thickness was formed. The electric resistance of the base-material lump at the 
time of DC500V seal of approval is 9.5. It was 1 og-omega cm. 100% tensile stress is 
90 kg/cm2. The permanent set was 2.2%. In addition, the conductive reinforcement 
layer is the same as a conductive reinforcement layer in this case. The polyether 
polyol which added propylene oxide and the ethyleneoxide to the glycerol (molecular 
weight 5000 and "EKUSE Norian 8281" by Asahi Glass Co., Ltd.) 
MDI which carried out 100 weight sections urethane denaturation ("Sumi Joule PF" 
by the Sumitomo Beyer company) 

1 8 weight sections hexamethylenediamine 2 weight sections 1 , 4 butanediol 1 weight 
section dibutyltin laurate A 0.01 weight section tetrabuthyl ammonium perchlorate 0.5 
weight section KETCHIEN black (product made from lion AKUZO) On the endless belt 
which formed the conductive reinforcement layer by the 0.2 weight section 
above-mentioned process The urethane denaturation emulsion paint (base resin) 
containing polytetrafluoroethylene resin (PTFE) and the "JLY-601" (made in 
Japanese Atchison) lubricous paint which consisted of curing agents (silane coupling 
agent) are painted by electrostatic spray painting. It dried for 30 minutes at 130 
degrees C, and the conductive surface layer of 5 micrometers of thickness was 
formed. The electric resistance of the base-material lump at the time of DC500V seal 
of approval was 11.8 tog-omega-cm. 
[0039] [Performance evaluation] 

- Endurance (aging of an electric resistance value and a surface-electrical-resistance 
value) 

The obtained conductive imprint belt was cut out to 330mm width of face, and when it 
was made to rotate on the seal-of-approval voltage of 2kV at 26 cm/sec for 48 hours 
where it set on the conveyance roller shown in drawing 2 and a 6kg tension is applied 
and measured by the above-mentioned measuring method after 1-time neglect, the 
electric resistanc value and the surface-electrical-resistance value change were not 
seen. 
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- The decreasing rate of belt speed (mechanical strength) 

The decreasing rate of belt speed was measured by TO = 6.0kg load using the 
collet-chuck shaft fixed speed change testing machine. The decreasing rate of belt 
speed was 0.15%. 

- Low extension modulus (elastic modulus) 

With the hauling testing machine, the torque (stress) change at the time of fixed 
extension was measured. A result is shown in the graph of drawing 3 . Drawing 3 
shows that the low extension modulus is maintained. 

- Variation in electric resistance (homogeneity) 

Using the JIS electrode, the voltage of 500V was impressed and electric resistance 
was measured by 24 points about one belt. Variation was less than 0.8 figures. 
[0040] (Example 2) 

[Formation of a conductive reinforcement layer] 50 weight sections addition of the 
conductive potassium titanate ("BK300" by the Otsuka chemistry company) was 
carried out, and it applied to the methyl-ethyl-ketone 40% solution of thermoplastic 
urethane (Japanese MIRAKU TRON company make) by the roll coater, it dried to the 
elastic body endless belt obtained in the example 1 at 60 degrees C for 4 hours, and 
the conductive surface layer of 55 micrometers of thickness was formed in it. The 
electric resistance of the base-material lump at the time of DC500V seal of approval 
is 9.3. It was log-omega-cm. 100% tensile stress is 1 10 kg/cm2. The permanent set 
was 2.0%. 

[Formation of a conductive protective layer] Next, on the above-mentioned elastic 
body endless belt, the conductive emulsion paint (made in Japanese Atchison "em 
RARON 945ESD") which contained PTFE further was sprayed, and the conductive 
surface layer of 12 micrometers of thickness was formed. The electric resistance of 
the base-material lump at the time of DC500V seal of approval is 10.8. It was 
log-omega-cm. 

[0041] It evaluated like the example 1. The decreasing rate of belt speed is 0.2%, and 
as shown in drawing 3 , it has maintained the low extension modulus. Moreover, aging 
of an electric resistance value and a surface-electrical-resistance value was not seen, 
either, but the variation in electric resistance was also less than 0.8 figures. 
[0042] (Example 3) The conductive imprint belt was produced like the example 1 
except having set thickness of a conductive reinforcement layer (interlayer) to 4 
micrometers. Most decreasing rates of belt speed w re not seen «0.1%), but as shown 
in drawing 3 , they have maintained the low extension modulus. Moreover, aging of an 
electric resistance value and a surface-electrical-resistance value was not seen, 
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either, but the variation in electric resistance was also less than 0.8 figures. 
[0043] (Example 4) 100% tensile stress is a conductive elastic layer 100 kg/cm2 It 
constituted from rubber and the conductive imprint belt was produced like the 
example 1 except having set an interlayer's thickness to 33 micrometers. The 
decreasing rate of belt speed is 0.2%, and as shown in drawing 3 , it has maintained the 
low extension modulus. Moreover, aging of an electric resistance value and a 
surface-electrical-resistance value was not seen, either, but the variation in electric 
resistance was also less than 0.8 figures. 

[0044] (Example 5) The conductive imprint belt was produced like the example 1 
except having carried out 2 weight sections addition of the KETCHIEN black, and 
having set the thickness to 42 micrometers at the conductive reinforcement layer 
(interlayer). The decreasing rate of belt speed was 0.22%, as shown in drawing 3 , the 
low extension modulus was still larger, and there was no permanent set. Moreover, 
aging of an electric resistance value and a surface-electrical-resistance value was 
not seen, either, but the variation in electric resistance was also less than 0.8 figures. 
[0045] (Example 1 of comparison) As a result of producing a conductive imprint belt 
like an example 1 except having not formed a conductive reinforcement layer and 
measuring electric resistance, the electric resistance of the base-material lump at the 
time of DC500V seal of approval is 9.5. It fell to log-omega-cm. When it was made to 
rotate like an example 1 for 48 hours, electric resistance fell to base-material 
resistance, and the surface crack generated it. 

[0046] (Example 2 of comparison) As a result of producing a conductive imprint belt 
like an example 2 except having not formed a conductive reinforcement layer and 
measuring electric resistance, the electric resistance of the base-material lump at the 
time of DC500V seal of approval is 8.8. It fell to log-omega-cm. When it was made to 
rotate like an example 1 for 48 hours, the permanent set occurred in the hoop 
direction, belt speed fell to it sharply, and maintenance of initial belt intensity was 
difficult for it. 
[0047] 

[Effect of the Invention] According to this invention, the recoverability at the time of 
belt firm bridging can be held, and the conductive imprint belt a permanent set cannot 
carry out [ a belt ] a position gap easily few in prolonged use is offered. Moreover, the 
conductive imprint belt which is excellent in the homogeneity of electric resistance 
and the homogeneity of contact resistance is offered. Moreover, the conductive belt 
of high intensity with little aging is offered. Moreover, the conductive belt which can 
be manufactured by the simple method is offered. Furthermore, since the structure of 
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application thickness and a principal component and the variation of an integrated 
state can adjust belt intensity, the scope of the elastic layer of a base material 
spreads, and it can apply to various kinds of elastic materials. 



DESCRIPTION OF DRAWINGS 
[Brief Description of the Drawings] 

[Drawing 1] It is the outline cross section showing an example of the composition of 
the conductive imprint belt of this invention. 

[Drawing 2] It is the outline cross section showing the composition of tandem-die 
color picture formation equipment. 

[Drawing 3] It is the graph which shows the measurement result of a low extension 
modulus. 

[Description of Notations] 

1 1 electrophotography image formation unit 

12 electrophotography photo conductor 

13 electrification meanses 
A 14 picture write-in unit 

15 development meanses 

16 imprint roller 

1 7 cleaning meanses 

19 imprint belt 

20 feeding meanses 

21 adsorption roller 
24 cleaning meanses 

101 conductivity elastic layer 

102 conductivity reinforcement layer (electric conduction mark interlayer) 

103 conductivity protective layer 
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F ^ — A (##) 2H032 BA09 BA18 

4F100 AA00A AAOOB AA37A AA37B 
AA37C AK17C AK36B AK51B 
AK52 AROOA AROOB BA02 
BA03 BA07 BA10A BA10C 
BAH BA26 CA21A CA21B 
CA21C CCOOC GB41 GB51 
GB90 JG01A JG01B JG01C 
JG04C JK01 JK02A JK02B 
JK07A JK08 YYOOA YYOOB 
YYOOC 

4F213 AA33 AA42 AB13 AB18 AC03 
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